Best Avartable Copy 



,„UK Patent Application „»,GB ,n, 2 073 877 A 



(21) Application No 8106530 

(22) Date of filing 
2 Mar 1981 

(30) Priority data 
<31) 3007958 

(32) 1 Mar 1980 

(33) Fed R®P °* Germany 
(DE) 

(43) Application published 
21 Oct 1981 

(51) INT CL'H04B 9/00 

(52) Domestic classification 
G1A AS 

(56) Documents cited 

1575468 

1534786 

1343534 
(58) Field of search 

G1A 
(71) Applicant 

Hartmann & Braus AG 

Postfach 90 05 07 

D 6000 Frankfurt 90 



(54) An opto-clectronic transmis- 
sion system 

(57) An opto-electronic transmission 
system has several subscribers cou- 
pled to an optical conductor rmg 
bus, each subscriber having an opti- 
cal branching device (3) for dividmg 
the incoming optical signal into two 
portions (<t>,, and <i>,,l a receiving 
part (5) for converting one of tne 
Two portions {<t>,,) into an electrical 
signal, a pulse shaper (44) for re- 
generating the electrical signal, a 
transmission part (22) for convert- 
ing the regenerated electrical signal 
into an optical signal (*ai) and sup- 
plying the optical signal (<{>a;) to tne 
optical conductor ring bus for pass- 
ing to the next subscriber, means 
(30) in the optical branching device 



cal signal portion (<t>^2) ^o the 
optical signal (4>^,) transmitted by 
the transmission part (22). 



PATENTS ACT 1977 
SPECIFICATION NO 2073877A 
•r»£ folk wing corrections were allowed under Section 117 on 4 May 1984: 

Front page, Heading (71) Applicant for Hartmann & Braus AG read Hartmann & Braun AG 

TH.E PATENT OFFICE 257409/1 
5Ji*nel984 



1 




The drav^ings oti^inoHy filed were 



3.d .he prin. .e.-TIji^^^r^^n, a .a.e, .iled tor.a, cop 



POOR QUALITY 



(12) 



UK Patent Application ns.GB(n, 2 073877 A 



(21) Application No 8106530 

(22) Date of filing 
2 Mar 1981 

(30) Priority data 

(31) 3007958 

(32) 1 fVlar 1980 

(33) Fed Rep of Germany 
(DE) 

(43) Application published 
21 Oct 1981 

(51) INT CL» H04B 9/00 

(52) Domestic classification 
G1A AB 

(56) Documents cited 

1675468 

1634786 

1343534 
(58) Field of searcfi 

GIA 

(71) Applicant 
Hartmann & Braus AG 
Postfach 90 05 07 

D 6000 Frankfurt 90 
Federal Republic of 
Germany 

(72) Inventors 
Herwig llgner 

Utr Wolfgang Barth 
(74) Agents 

J F Williams & Co 
34 Tavistock Street 
London WC2E 7PB 



(54) An opto-electronic transmis- 
sion system 

(57) An opto-electronic transmission 
system has several subscribers cou- 
pled to an optical conductor ring 
bus, each subscriber having an opti- 
cal branching device (3) for dividing 
the incoming optical signal into two 
portions (^g, and (^ejK a receiving 
part (5) for converting one of the 
two portions (^gi) into an electrical 
signal, a pulse shaper (44) for re- 
generating the electrical signal, a 
transmission part (22) for convert- 
ing the rege^nerated electrical signal 
into an optical signal ((^ai) sup- 
plying the optical signal {4>m) to the 
optical conductor ring bus for pass- 
ing to the next subscriber, means 
(30) in the optical branching device 
(3) for attenuating the other optical 
signal portion (<;>e2) means for 
superimposing the attenuated opti- 



cal signal portion (<f)A2) on to the 
optical signal {4>A^) transmitted by 
the transmission part (22). 
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SPECIFICATION 

Opto-electronic transmission system 

5 The invention relates to an opto-electronic transmission system with several subscribers coupled 
to a ring bus of an optical conductor, each subscriber having an optical branching device for 
dividing the incoming optical signal into two portions, a receiving part for converting one of the 
two portions into an electrical signal, a pulse shaper for regenerating the electrical signals and a 
transmission part for converting the regenerated electrical signal into an optical signal and 

10 supplying the optical signal to the optical conductor ring bus for passing to ^he ne^ct su')scnb^^^^ 
Such a transmission system is known from European Patent Specification 0 002 971. Several 
subscribers are coupled to an optical conductor ring bus. The subscribers arranged between a 
transmitting subscriber and the receiving subscriber each regenerate the optical signal which 
they have received. In order that the transmission system should remain operational when 

15 subscribers fail, each subscriber contains an optical line of connection with an electrically 
controllable optical closure device which passes the optical signal direct to the next subscriber, 
i e without regenerating it, when the subscriber fails. If the subscnber is operational on the 
other hand, then the closure device is closed and the optical signal is converted into a" electrical 
signal, the electrical signal is regenerated and the regenerated electrical signal is converted back 

20 into an optical signal which is supplied to the next subscriber. A. d.c. voltage of approximately V 
is required for driving the optical closure device. • x ^ » ♦ ^ 

The invention seeks to create an opto-electrical transmission system of the type stated at the 
outset which does not require an optical closure device which is controlled electrically. 
According to the Invention, there is provided an opto-electronic transmission system with 

25 several subscribers coupled to an optical conductor ring bus, each subscnber having an optical 
branching device for dividing the incoming optical signal into two portions a receiving part for 
converting one of the two portions into an electrical signal, a pulse shaper for regenera ing the 
electrical signals and a transmission part for converting the regenerated electncal signal into an 
optical signal and supplying the optical signal to the optical conductor Ting bus for Passms to 

30 °he next subscriber, wherein the optical branching device attenuates the other signal portion and 
superimposes it on the optical signal tansmitted by the transmission part. 

Further according to the invention there is provided an opto-electronic transmission system 
with several subscribers coupled to an optical conductor ring bus, these subscribers subdividing 
the incoming signal into two signal portions in an optical branching device; <=o"^ert'"9 °J 

35 the two optical signal portions into an electrical signal in a receiving f '=»'0"'7«.9«"f'[^;'"9 
electrical signal in a pulse shaper stage; converting the regenerated electrical signal into an 
oSsignal in a transmission section and supplying it to the optical conductor ring bus for the 
pSrpose of passing it on to the next subscriber; the said opto-electronic transmission system 
Snuing to be capable of operation when there is a fault in individual subscribers, wherein the 

40 "pS branching device attenuates the other signal portion and ^"/^'''"P^f/ 1%^' 
signal transmitted by the transmission part of the subscriber; a code is used ^o^^'^S ^^^^^^^ 
information which is to be transmitted, which has three ^'^^^^'ng conditions w. ha c^^^^^^^ 
arithmetic mean value and the pulse shaper stage compares the electrical signal f^'tted by the 
receiving part with two different threshold values one of which is selected so that 'f s larger and 

45 the other of which is selected so that it Is smaller than the anthmetic ""^an value of the 
electrical signal, and the ratio between the arithmetic means value and each of the two 
threshold values is held constant. , ul. .^t^,^^^^ ♦« «h£. 

The invention will now be described in greater detail by way of example with reference to the 

50 f"show?ihe general view of a subscriber having a first optional branching device; 50 

ngure 2 shows threi subscribers connected by the ring bus of the optical conductor in 
schematic view in accordance with Fig. 1; . 

Figure 3 shows line diagrams of signal from a subscriber which is not faulty, ... 
Figure 4 shows four subscribers connected by one optical conductor ring bus in schematic 
55 view according to Fig. 1 in which two successive subscribers are faulty; ^ ■ 

Tgure 5 shows a general view of a subscriber having a second optical branching device; 
ngurl 6 shows thFee subscribers connected by the optical conductor ring bus in schematic 

"XZ'ytl^l tS gen'al circuit diagram of a pulse shaper stage having automatic control 

60 of amplification. ^ _t.„i„ 

The same components have been given the same reference symbols. ^on 
FiQ 1 shows a general view of one of the subscribers coupled to an optical conductor ring 
bus of In oplTo ele'ctronic transmission system. The incoming end 1 of the °P»'^^«' 
bus is connected to the optical part 3 of the subscriber via an optical plug connection 2 The 
65 jTcoming optTcal signal ^.fis attenuated in the optical plug connection 2 while m the following it 
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is assumed that this attenuation amounts to 1 dB. The optical signal which has been attenuated 
by 1 dB then subdivides into two signal parts <J>e, and <l>^2 which are of equal size. The optical 
signat part is supplied to the receiving part 5 which is associated with the electronic part 4 
of the subscriber in Figs. 1 and 5. The receiving section 5 contains an opto-electronic converter 
5 6 and an amplifier 7 which convert the optical signal part 4>^^ i^^to a proportional electrical 5 
voltage U^. The electrical voltage is supplied to a three state switch 8 and a delay element 9 
which forms the arithmetic mean value U^^ of the voltage U,,. The lower and upper thresholds of 
the three state switch 8 are designated U^s ^us respectively. Both of the threshold values 
are in a fixed ratio to the arithmetic mean value, while one threshold value is smaller and the 

10 other larger than the arithmetic mean value. The two outputs of the three state switch 8 are 10 
connected to a circuit arrangement 1 2 via lines 1 0 and 1 1 , the circuit arrangement 1 2 
evaluating the information supplied to the subscriber. The signal on the line 1 0 is designated A, 
and the signal on the line 1 1 is designated B^, while their level values are designated either L or 
H. The three switching conditions of the three state switch 8 are shown in the following Table 

1 5 as a function of the voltage \Jc- 1 5 , 





A. 


B. 


Ul<Uu.s 


L 
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y^s<UL<Uu,s 


L 


L 




H 


L 
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25 If the optical signal received is to be passed on, the signal R emitted by the circuit 25 
arrangement 1 2 has the level value H and the signal S has the level value L. The signals A, and 
Bp are supplied via AND-gates 1 3 or 1 4 and OR-gates 1 5 or 1 6 to the control inputs of 
electronic switches 1 7 or 1 8 in this mode of operation. The signals A^ and B, on the other hand 
are not passed on, since the output signal of the AND-gates 1 9 and 20 has the level value L 

30 because of the level value L of the signal S. The electronic switch 17 connects a first current 30 
source 21 to the transmission part 22 which in this case is assigned together with the receiving 
part 5 to the electronic part 4 of the subscriber. The electronic switch 18 connects a second 
current source 23 to the transmission part 22 and a third current source 24 is always connected 
to the transmission part 22. The electronic switch 1 7 is closed if the level value H is present at 

35 its control input and the electronic switch 18 is closed if the level value L is present at its control 35 
input. If the signals R and S have the level value L, then the electronic switch 1 7 is opened and 
the electronic switch 18 is closed. 

The overall current I supplied to the transmission part 22 flows through the contact 25 of a 
relay 26 and through a light emitting diode 27 which produces an optical signal which 

40 corresponds to the overall current I which is flowing in each case and leads it via a further 40 
optical plug connection 28 into the outgoing end 29 of the optical conductor ring bus. 
• In the following it is assumed that in the optical plug connection 28 the signal is attenuated 
by 1 dB, as it is in the optical plug connection 2. The optical signal part is supplied to the 
optical plug connection 28, via an optical connecting element 30 in the form of optical signal 

^5 <^A2- The optical signal <j>^ in the outgoing end 29 of the optical conductor ring bus is formed by 45 
superimposing the optical signals </>ai and <^a2 while taking the attenuation due to the optical 
plug connection 28 into account. In the case of faults in the electronic part 4 of the subscriber, , 
a device 31 for detecting faults opens the contact 25 by means of the relay 26 and the optical 
signal <^ai becomes zero. 

50 If the subscriber is to operate in transmission, then the signal R emitted by the circuit 50^ 
arrangement 12 has the level value L and the signal S has the level value H. In this mode of 
operation, the signals A, and 83 are supplied via the AND-gates 1 9 or 20 respectively and the 
OR-gates 1 5 or 1 6 respectively to the control inputs of the electronic switches 1 7 or 1 8 
respectively. The signals A^, and B^ on the other hand are not passed on, since the output signals 

55 of the AND-gates 1 3 or 14 respectively have the level value L because of the level value L of 55 
the signal R. 

Fig. 2 shows three subscribers 32", 32 and 32* which are connected by the optical 
conductor ring bus in schematic view in the manner shown in Fig. 1 . In relation to the direction 
of signal flow, the subscriber 32" is connected in front of subscriber 32 _ and subscriber 32* 

60 is connected after the subscriber 32. Details of the subscribers 32", and 32 and 32* are 60 
provided by the reference symbols used in Fig. 1, while the details of the scribers 32* and 32* 
are distinguished from each other by the addition of " — " or " + " respectively to the reference 
symbol. The optical signal <f>Ai" emitted by the light-emitting diode 27" of the subscriber 32" 
and the optical signal <j>^' of the optically parallel branch are supplied to the optical plug 

65 connection 28~ at the output of the subscriber 32". The arithmetic mean value of the optical 65 
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is assumed that this attenuation amounts to 1 dB. The optical signal which has been attenuated 
by 1 dB then subdivides into two signal parts 4>^^ and <j>^2 which are of equal size. The optical 
signal part <t>^^ is supplied to the receiving part 5 which is associated with the electronic part 4 
of the subscriber in Figs, t and 5. The receiving section 5 contains an opto-electronic converter 

5 6 and an amplifier 7 which convert the optica! signal part <^e, into a proportional electrical 5 
voltage U^. The electrical voltage is supplied to a three state switch 8 and a delay element 9 
which forms the arithmetic mean value Ui„ of the voltage Ul. The lower and upper thresholds of 
the three state switch 8 are designated Ul„s and respectively. Both of the threshold values 
are in a fixed ratio to the arithmetic mean value, while one threshold value is smaller and the 

10 other larger than the arithmetic mean value. The two outputs of the three state switch 8 are 10 
connected to a circuit arrangement 12 via lines 10 and 1 1, the circuit arrangement 12 
evaluating the information supplied to the subscriber. The signal on the line 10 is designated A, 
and the signal on the line 1 1 is designated B^, while their level values are designated either L or 
H. The three switching conditions of the three state switch 8 are shown in the following Table 

1 5 as a function of the voltage U^: 1 5 





A. 


B. 


Uu<Uu., 
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yL„s<Ut<U^s 
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yL>Ui.s 
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L 
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25 If the optical signal received is to be passed on, the signal R emitted by the circuit 25 
arrangement 1 2 has the level value H and the signal S has the level value L. The signals A, and 
B^ are supplied via AND-gates 1 3 or 14 and OR-gates 1 5 or 1 8 to the control inputs of 
electronic switches 17 or 18 in this mode of operation. The signals A^ and B, on the other hand 
are not passed on, since the output signal of the AND-gates 1 9 and 20 has the level value L 

30 because of the level value L of the signal S. The electronic switch 1 7 connects a first current 30 
source 21 to the transmission part 22 which in this case is assigned together with the receiving 
part 5 to the electronic part 4 of the subscriber. The electronic switch 18 connects a second 
current source 23 to the transmission part 22 and a third current source 24 is always connected 
to the transmission part 22. The electronic switch 1 7 is closed if the level value H is present at 

35 its control input and the electronic switch 18 is closed if the level value L Is present at its control 35 
input. If the signals R and S have the level value L, then the electronic switch 1 7 is opened and 
the electronic switch 18 is closed. 

The overall current I supplied to the transmission part 22 flows through the contact 25 of a 
relay 26 and through a light emitting diode 27 which produces an optical signal <|>ai, which 

40 corresponds to the overall current I which is flowing in each case and leads it via a further 40 
optical plug connection 28 into the outgoing end 29 of the optical conductor ring bus. 
• In the following it is assumed that in the optical plug connection 28 the signal is attenuated 
by 1 dB, as it is in the optical plug connection 2. The optical signal part is supplied to the 
optical plug connection 28, via an optical connecting element 30 in the form of optical signal 

45 The optical signal <l>^ in the outgoing end 29 of the optical conductor ring bus is formed by 45 
superimposing the optical signals and <^a2 while taking the attenuation due to the optical 
plug connection 28 into account. In the case of faults in the electronic part 4 of the subscriber, ^ 
a device 31 for detecting faults opens the contact 25 by means of the relay 26 and the optical 
signal becomes zero. 

50 If the subscriber is to operate in transmission, then the signal R emitted by the circuit 50^ 
arrangement 12 has the level value L and the signal S has the level value H. In this mode of 
operation, the signals A, and B3 are supplied via the AND-gates 1 9 or 20 respectively and the 
OR-gates 1 5 or 1 6 respectively to the control inputs of the electronic switches 1 7 or 1 8 
respectively. The signals A^ and B^ on the other hand are not passed on, since the output signals 

55 of the AND-gates 13 or 14 respectively have the level value L because of the level value L of 55 
the signal R. 

Fig. 2 shows three subscribers 32", 32 and 32+ which are connected by the optical 
conductor ring bus in schematic view in the manner shown in Fig. 1 . In relation to the direction 
of signal flow, the subscriber 32" is connected in front of subscriber 32. and subscriber 32"*^ 

60 is connected after the subscriber 32. Details of the subscribers 32", and 32 and 32+ are 60 
provided by the reference symbols used in Fig. 1, while the details of the scribers 32" and 32"*" 
are distinguished from each other by the addition of " — " or " +" respectively to the reference 
symbol. The optical signal <f>Ai" emitted by the light-emitting diode 27" of the subscriber 32" 
and the optical signal (^;^~ of the optically parallel branch are supplied to the optical plug 

65 connection 28" at the output of the subscriber 32". The arithmetic mean value of the optical 65 
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signal *„" is selected to be four times as large as the arithmetic mean value of the optical 
signal <f>^- this ratio corresponds to an amplification of 6 dB as compared to the airthmet.c 
mean vafue of the optical signal In the optical plug connection 28' the optical s.gnal^^, 
and the optical signal 4,^- which is superimposed thereon experience attenuation of I db. ihe 
5 optical output signal of the subscriber 32" is equal to the optical signal which is 
suDDlied to the subscriber 32 if it is assumed that the attenuation caused by the optical 
conductor 33 which connects the subscribers 32" and 32 is negligibly small The ?Pt'c«j fQ^f ' 
6, experiences attenuation of 1 dB due to the optical plug connection 2. and there 'S a d'^'s-on 
of the output due to the subdivision into two signal parts of equal size of 3dB in each case and 
10 attenuation of 1 dB per branch which is caused by optical losses when dividing up the signal so 
that botMhe optical signal and the optical signal are attenuated by 6 dB in each case, as 
. cornpared to the sum of the optical signals and The optical signa <;>^ experiences 
attenuation of 1 dB due to the optical connection element 30 so that the optical signal 
?wShTsuperimposed on the optical signal from the light-emitting diode 27 is attenuated 
, 15 ircompa ed to the sum of the optical signals and by 7 dB. I.e. the a"thmet.c r^eans 1 5 
value of the optical signal is 20% of the sum of the ar.t.metic mean values ofjheopt'cal 
signals and <f,,r Since the subscribers 32", 32 and 32- are similarly constructed the 
arithrneSc mean v^ue of the optical signal emitted by the light em,tt.ng diodes 27 and 27 
and 27 * of all of the subscribers are of equal size. Thus the arithmetic meati v^'"/ °f the op '"1 
20 signal is also attenuated by 6 dB as compared to the arithmetic mean 7'"^of*he optical 20 
sianal iT, Therefore, the pre-condition is that the attenuation of the optical conductors 
conn *S;;g the subscribers' should be negligibly small, e.g. J«";^«VHro™Tds to 
close toaether Since the light values are compared attenuation by 6 dB corresponds to a 
reduction by i o the output value. The optical signal <J., formed by adding the light values of 
25 MsCLd <t>^ experiences attenuation of 1 dB in the optical plug connection 37 and of an 25 
addi?ionaT3 dB due to subdivision into two optical signal parts so that the optical signals is 
attenuated bv 4 dB as compared to the optical signal </)a- ... . . u • 

Ssed on Fig. 2, Fig. 3 shows the optical signal the electrical voltage U, which is 
proportoSal thereto and the optical signal of the subscriber 32 as wellas the oP^cal s^nal 
30 A + and the voltage U,* of the subscriber 32 + , which is proportional to the signal by way 
Jflinrdiagrams The opto-electronic converter 6+ of the subscriber 32' converts the optical 
si^na?* , *^ which has b'e en supplied to it, into this voltage U.* • As J« 
arithmetic mean value of the optical signal s attenuated by 8 f« compared to he 
arithmetic mean value of the sum of the optical signals " and however it has the same 
35 tirne pa h qualitatively. Since the optical signal and therefore the electrical voltage U„ into 35 
wWch the opto-electronic converter 27 of the subscriber 32 converts the optical signal ^.e, 
associated therewith, have the same time path, the optical signal and electrical voltage 
are shown n a common curve in the upper line diagram of Fig. 3, the anthnnetic mean values of 
which^^e are designated either or respectively. The °Pt'.«^«' ^'9"^' d' Sram^o^^^ 40 
40 regenerated by the electronic part 4 of the subscriber 32 's shown m ^^3^^-^ °^ 

Flo 3 The values "0" and "1 " of the binary variables which are to be transmitted are 
implemlmeJ by three level values <^,.„. and which are °V*?Th'^Z?cafsidnaU 
he level values^^^,. and are the upper or lower values respectively of ^he optical signal 
emitted by the light°-emitting" diode 27. If the difference between the op^cal s-gnals and 
45 Z and between the optical signals and 0„„ is designated A,J>,, and rf ^^M - oi-f.,,^ then 45 
fhrrelationship = <^.,„ ( 1 + «) or = d -«) respectively S-^^" "P^^^^^^^ 
lower level values In Fig. 3, a = V3 has been selected. The value 0 of the binar/ variable 
■ w^ch i to ^e transmitted consists of three pulses of equal length each having J« t.rne durat.on 
At Jhe firs^ of which has the level value the second the level value <t>^,„ and the third the 
50 t Jl va uTr, The value "1" of the binary variable which is to be transmitted comprises three 50 
• Xs of eq*"aT length, each having the time duration At. the first of which has the level value 
C the second the level value and the third level -Joe . During period^ 
information is transmitted. The optical signal 4>.2* ="l*':"„^r^^e^nW ower line 

subscriber 32*, which is proportional thereto, are shown in a common curve m the lower line 

TheTu^ie'^Shich is shown in the upper line diagram of Fig. 3. corresponds to the output 
sianal ofTsubstJiber which regenerates the received signal and passes the regenerated s grial 
on whiS fhe atter^uated non-regenerated signal is superimposed on the regenerated s-gnaL The 
thre^hUrd values of the three-state switch 8 in relation to the arithmetic mean value are 
60 selected as follows: 



Uus = Ul„. (1 + — ) and U,^ = U (1 — )■ 
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Ulos = — and Ul„s = ^/aUur, are produced where a - ^/j. 
3 

5 5 
At the point in time t, the voltage exceeds the upper threshold values Ulos- Once a 
processing time has expired, which time is due to the propagation times in the electronic part 4 
of the subscriber 32, and is added to in 

10 At 10 

Fig. 3 by — , the optical signal <f>Ai 
2 

(centre line diagram of Fig, 3) jumps from the level value <^Aifn to '©vel value <>aio at the point in 
15 time 15* 

At 

V = t,+— . 
2 

20 20 
At the point in time t^ + At the voltage Ul falls below the lower threshold value U^us and at the 
point in time 

At 

25 t/ + At = t, + — +At 25 

2 

the optical signal <^ai ji^mps from the level value ^^^^ to the level value i^^iu- At the point in time 
ti + 2At the voltage exceeds the lower threshold value Uu^ but not the upper threshold value 
30 Uu.s. 30 

At 

Offset by — , the optical signal ^^i jumps at the point in time 
2 

35 35 
At 

t,' + 2At = ti + — + 2At 
2 

40 40 
from the level value <#>ai„ to the level value ^^im- At the point in time ta = t, + 3At the voltage 
falls below the lower threshold value again and when offset by 

At 

45 — the optical signal jumps from the level value <;>Aim 
2 

At 

50 to the level value ^^lu at the point in time tj' = t2 + — . 50^ 

2 

The three pulses between points in time t^ and tj or t,* and t/ respectively correspond to the p 
value "1 " of the binary variable which is to be transmitted. The three pulses between the points 

55 in time tj and tj or and correspond to the value "0" of the binary variable which is to be 55 
transmitted, and the three pulses between the points in time tg and t^ or and t/ correspond 
again to the value "1" of the binary variable to be transmitted. 

The curve in the lower line diagram of Fig. 3 is formed from superimposition of the optical 
signals <f>f^ and ^^i while taking into account the attenuation due to the optical plug connections 

.60 28 and 2"**, the subdivision into optical signals (^ei^ ^bi^ a"^ attenuation of the optical 60 
signal ff^^^'*' optical attenuation element 30*. As described above, the damping of the 

optical signals ^^2+ is 7 dB as compared to the sum of the optical signals <^ai and if*^, 
corresponding to a reduction by 20%. The threshold values related to the arithmetic mean value 
Uut,* of the three-state switch in the electronic part of the subscriber 32"^ are selected as are 

65 those of the three-state switch in the electronic part of the subscriber 32: 65 
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Uu,s* = U^-^ (1 + — ) and U^s^ = U^* (1 - — )■ 

2 2 . g 

^ If for example, the subscriber 32 has a fault, then the device 31 for detecting faults opens 
the contact 25 via the relay 26. The optical signal is equal to zero and only the optical signal 
A is supplied to the subsequent subscriber 32 + . The arithnfietic mean value U^^* is r>ow in 
fart smaller than when there were no faults; since the threshold values U^s^ and U,„s relate to 
10 the arithmetic mean value however, the electronic part of the subscnber 32- may also evaluate 1 0 

the electrical voltage Ul* . ... • u tu„ 

In Fiq 4 the case where two successive subscribers have interference is shown The four 
schematically shown subscribers— as in Fig. 2— are provided with reference syinbols 34, 35. 
36 37 The optical signal emitted by the subscriber 34, which signal is formed from 

- 15 superimposilion of the regenerated optical signal and the attenuated optical ^'f^' ^'J"^^^^.^^^^ 

been passed on directly is attenuated by 7dB in each of the two subscribers 35, 36 which have 
faute.'since there is no\egeneration. The optical signal received by the 0Pt-f'-*'°"- -"^^^^ 
of the subscriber 37 is attenuated by 1 9 dB as compared to the optical signal emrtted by the 
subscriber 34. Since the electrical part of each subscriber is designed for attenuating at least 28 

20 dB optically, corresponding to 56 dB electrically, the losses on the optical conductors 

conSng he subscribers may amount to 9 dB overall. In the case of negligibly sma^^ losses o„ 
the optical conductors connecting. the subscribers, the transmission system renriains operational 
even if three successive subscribers have failed. With improvement of the electronic part of each 
subscriber, even better attenuation values can be achieved. , ^ . . . ^i^^ .u,, 

25 Rg 5 shows a general view of a subscriber, the electronic part 4 of which f 'If P^^^s t° that 
of Fig 1 its optical part 3' differing however, from the optical part 3 of Fig. 1 . The optical part 
3" contai'ns an optical branch device, hereafter called a cross-coupler 38, to which two optical 
input" nLs 39 an^d 40 are applied. Two optical output lines 41 and 42 Pass from the cross- 
coupler 38. The optical signal of the first line is attenuated by 1 dB as compared to the 

30 ootical signal and it divides itself in half between the two optical output Imes 41 and 42. 
??om his'Subtision of the optical signal, an attenuation of 3 dB arises and in add'tion there is 
an attenuation of 2 dB resulting from the optical losses due to two optical conductors meeting 
L ttrbotrhe optical signal L and the optical signal are damped "jy ^ dB as compared 
to the optical signal The optical signal 4>^- of the optical line 40 is only suppled to the 

35 optical line 41. i.e. not to the optical line 42. The optical signal 's^o^'^^d^X. t th. 
superimposing the optical signal O,/ and <J,„- while there is an attenuation of 5 dB at he 
transition to the optical line 41. A further attenuation which amounts to 1 dB occurs in the 

°1rg''6'short;"frubs'cribers 43-. 43 and 43+ of the type shown in Fig. 5, connected by 
40 the Optical conductor ring bus. in schematic view. Based on the f ^Zer 
taken above, the arithmetic mean value of the regenerated optical signal 
in this embodiment than the arithmetic mean value of the optical signal .f.,, When one 
Subscriber fails, e.g. subscriber 43, the optical signal ^.e," is equal to zero and the optical signal 
r is attenuated by 7 dB as compared to the optical signal Even with this embodiment, two 
45 sucLS subscribers may be faulty without interrupting the passage of the information which 
s fo beTansSS. AttenLion of Ihe optical signals <(>„■ and ^^^-VfiTnd'l+Td'the" 
each other on the path via the cross-coupler 38 to the plug connections 28 and 2 and the 
optical conductor connecting the subscribers 43 and 43 * has to be at least 1 dB greater than 
the ratio b^een the light value of the optical signal <f „ + and that of the optical signal 4,^2 ■ 

- 50 teXe T:ZZpon.nt how the attenuation is distributed to '-'^^T ^^TrT^ ^ 

the embodiments, an output ratio of 6 dB is assumed for the optical signals 4>a, and (Figs 1 
to 4? orTrand^,,- (Figs 5 and 6), which are superimposed on each other. Given this output 
atio ;L information to be transmitted may still be safely regenerated in the electrical part _ 
While in Fig. 1 the threshold values of the three-state switch 8 are automatically matched in 

55 the Dulse shaper stage 44 to the height of the respective arithmetic mean value ot the 
elecfrSs'gnaru;. in Fig. 7 the electrical signal U, is supplied to an automatically operating 
JmoM^tion control device 45. The delay element 9* forms the arithmetic mean value of 
theCpiS voSe U,- of the amplification control device 45. The amplification control device 
45 amDimes the elertrical voltage U, until the arithmetic mean value U,„. of the voltage is 

60 equa"? a prSetSed fixed value U^'. The threshold values of the three-state switch 8' are 60 
set as follows: 
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^ If for example, the subscriber 32 has a fault, then the device 3 1 for detecting faults opens 
the contact 25 via the relay 26. The optical signal 4,^, is equal to zero and only the optical signal 
d,^, is supplied to the subsequent subscriber 32 + . The arithmetic rnean value is now in 
fart smaller than when there were no faults; since the threshold values U^^* and relate to 

10 the arithmetic mean value however, the electronic part of the subscriber 32* may also evaluate 

the elertrical voltage Ul*. . , . . ^. , 

In Fia 4 the case where two successive subscribers have interference is shown The tour 
schematically shown subscribers— as in Fig. 2^re provided with reference symbols 34, 35, 
36 37 The optical signal emitted by the subscriber 34, which signal is formed from 

15 superimposition of the regenerated optical signal and the attenuated optK^al s-g^al which has 
been passed on directly is attenuated by 7dB in each of the two subscribers 35, 36 which have 
faults since there is no regeneration. The optical signal received by the opto-electronu: converter 
of the subscriber 37 is attenuated by 1 9 dB as compared to the optical signal emrtted by the 
subscriber 34 Since the elertrical part of each subscriber is designed for attenuating at least 28 

20 dB optically, corresponding to 56 dB electrically, the losses on the optical condurtors 

connecting he subscribers may amount to 9 dB overall. In the case of negligibly small losses on 
tl!e optical condurtors connerting-the subscribers, the transmission system remains operat.°naI 
even if three successive subscribers have failed. With improvement of the electronic part of each 
subscriber, even better attenuation values can be achieved ..... ii^^ .u^f 

25 Fig 5 shows a general view of a subscriber, the elertronic part 4 of which corresponds to that 
of Fig 1 its optical part 3' differing however, from the optical part 3 of Fig. 1 The optical part 
3- contains an optical branch device, hereafter called a cross-coupler 38, to which two optical 
inp"" nLs 39 and 40 are applied. Two optical output lines 41 and 42 Pass from the cros^ 
coupler 38. The optical signal of the first line is attenuated by 1 dB as compared to the 

30 oDtical siqnal 6^ and it divides itself in half between the two optical output lines 41 and 42. 
?rom his^subdilision of the optical signal, an attenuation of 3 dB arises and '"/^drtion there is 
an attenuation of 2 dB resulting from the optical losses due to two optical condurtors meeting 
Z tfat both the optical signal I,," and the optical signal 0,, are damped by 5 dB as cornpared 
to the opt^al signal The optical signal of the optical line 40 is only suppled to the 

35 optical line 41 , i.e. not to the optical line 42. The optical signal formed from 35 
superimposing the optical signal and while there is an attenuation of 5 dB at he 
transition to the optical line 41. A further attenuation which amounts to 1 dB occurs in the 

°''^j'6's;'ortrefs"ubscn^ 43", 43 and 43* of the type shown in Fig. 5, connected by 
40 the optLl Surtor ring bus. in schematic view. Based on the .-'"^ ^^^^^^ 

taken above, the arithmetic mean value of the regenerated optical signal 
in this embodiment than the arithmetic mean value of the optical signal 4>,, When one 
subscriber fails, e.g. subscriber 43, the optical signal is equal to zero and the optical signal 
1" is attenua'ted by 7 dB as compared to the optical signal Even with this embodiment two 
45 successive subscribers may be faulty without interrupting the passage of the information which 
?s fo beransmitted. Attenuation of the optical signals and 0« ^^^'^^^^ ^"P^rrd Jhe 
each other on the path via the cross-coupler 38 to the plug connertions 28 and 2 and the 
TpSical Sn^ductor connerting the subscribers 43 and 43 * has to be at east 1 dB g-ater th^n 
the ratio brtween the light value of the optical signal * and that of the optical signal . 
50 TheJSe Tis not important how the attenuation is distributed to the individual components. In 
the embod m^^^^^^^ an output ratio of 6 dB is assumed for the optical signals and (Figs. 1 
S 4? orTTnd (Figs 5 and 6), which are superimposed on each other. Given this output 
atio ^he information to be transmitted may still be safely regenerated in the e^Uical part 
While in Fig. 1 the threshold values of the three-state switch 8 are automatically matched in 
55 the Dulse shaper stage 44 to the height of the respertive arithmetic mean value Uu, o» t^e 
elecS signal U, in Fig. 7 the elertrical signal U, is supplied to an automatically operating 
amolifiStkm cent ol device 45. The delay element 9' forms the arithmetic mean value U^. of 
7f^^^^i^x^^l \iC of the amplification comrol device 45. The amplification control device 
45 ampimes he elertrical voltage U, until the arKhmrtic mean value U, of the voltage U, is 
^quarto a predetermined fixed value U,^". The threshold values of the three-state switch 8 are 60 
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value of the electrical signal to a predetermined fixed value. 

6. A transmission system according to any one of the preceding claims, wherein the 
transmitting subscriber does not continue to regenerate the information supplied back to it after 
the information which is to be transmitted has completed one circuit of the ring. 
5 7. An opto-electronic transmission system with several subscribers coupled to an optical 5 
conductor ring bus, each subscriber having an optical branching device for dividing the 
incoming optical signal into two portions, a receiving part for converting one of the two portions 
into an electrical signal a pulse shaper for regenerating the electrical signal and a transmission 
part for converting the regenerated electrical signal into an optical signal and supplying the 
10 optical signal to the optical conductor ring bus for passing to the next subscriber, wherein the 10 
optical branching device attenuates the other signal portion and superimposes it on the optical 
signal transmitted by the transmission part. 

8. A transmission system according to claim 7, wherein the transmitted information is coded 
in a code with three switching states with a constant arithmetic mean value and the pulse 

1 5 shaper comprises the electrical signal from the receiving part with two threshold values, one of 1 5 
which is larger and the other smaller than the mean value of the electrical signal and both 
having a constant ratio with the mean value. 

9. An opto-electronic transmission system substantially as decribed herein with reference to 
the drawings. 
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